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(57) Abstract: A model for determining the type of 
soil, the water content of a soil, and the soil charac- 
teristics and a soil measurement data storage section 
(60) to store therein measurement data necessary to 
operate the model and correlated with a specific mea- 
surement condition are provided. The water content 
is measured by a water content measuring section (57) 
on the basis of the measurement data fed from a soil 
sensor (S). The type of soil is determined by a feature 
extracting section (56) and a type-of-soil determining 
section (58), and the determined 
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type of soil is sent to a determining section (59). The determining section (59) determines a corresponding condition and a model 
according to the type of soil and water content of the measured place received and sets them in a predetermined processing section. 
The soil sensor feeds measurement data meeting the measurement condition to a measurement information processing section (55), 
and the processing section (55) determines the soil characteristics according to the determined model. 

(57) mm-. 



m $ * fc ±* tt mm r - * % attsc 6 0 * 12 it . ±m-t > s * h -5- * <b ti %> $m 



V 



v 



WO 01/04627 



PCT/JPOO/04503 



w ffl m 



WO 01/04627 



PCT/JPOO/04503 



2 

»i«-3t«7U**»n, ^-o^5t$ifi7 t;T^jfe$n* 0 #ft£ft£ftti, fttfc 
I9t:4i^n^>„ fit, f-^i^f9ii, $»7fl*ofc«c<M- (Tfc^m 

^/:^C^^o mZVU&ffl 3 ? 1 1 - 8 3 6 2 7 ^fttciJ &±M 



WO 01/04627 PCT/JPOO/04503 

3 

^TfMDtSLfeifift* - ffla»c-c§* j: $ iz it, ±mmfc<Dmnmit ■ mmt* 

t-TZo £ <o (7) B &) £ L T li , fi^oo j£J3E, jRastfetf*- 

k m -r it m. iz v > x a«e $ *l * * r & \z m zym t tz nm 9 * a # t , 

±IfiL/c^&^^^i-^<7)UiiL^±MiJ^® t Ltli, W*!*, «a^3fe 

$mmr- ? &v s izmmmffim&m^mxmm^ zfzft<D*=r)utt, %mm* 
<D±m? j -ft, *<D±miz^inzfrfrmi l zm-r2>ffiWi! l zm'D\*x&:jE.2ti2> 

^CiiT^o ±!B1ftftI#S»i, Hi&co^ST-Ji, r±«-tr>-^SJ 

i&ijf-*-* ££itn£& h t zvgm^tznmir- ffrhmzmfeztifz* 
r)isi<z&<s\,*xmfc<n±m<&&z =* > \l=l-9 tzmftz-tz-fc^z 



WO 01/04627 PCT/JPOO/04503 



oft), fttflOr'-* h±m#ttii-^Wi;^fDLrv^v^ 0 ^^T% 

(±a^^y • ikfrmm izmLfzmm>&mtf?ft>ti2><Dx, mmmiz±m<&& 

mzzmt-zz. tx$>& 0 ±mm&%&igkmz£ *k m^m^±m^>^ -cf^ 
7kfrmiz%zLtzBfmr-?*> ; Er)i'&&m&jz.2ti& 0 iot, ±hs<t>^:/^ 

ti&<Dx, \tjkmz, &mMffi*^'ik<Dm®m^mm\zm±\zmmx^ % 0 



WO 01/04627 PCT/JPOO/04503 



K**-r*££3^K£*t*3:«:frffi-c**o -fit, 'p%< ti>±m* 4 -ft, 

i> X -9 tw i - -2> o 

tmz&frMizmi- zmmzm^^xwutzfi^&z t ? u tt&-tz>nm 
^^Lxm^im^2^iz%zm<om^m(o^^^nmm^m^mz-t 



WO 01/04627 PCT/JPOO/04503 

6 

t , ±«#te £ £ fc * * r;Kc xti ir h ff-flj r- tz & <D$tm&1$ 

zm&ttiftz±mmmmr-? zmmtzB'm^&zm&i-Zo fit, 

tztf><D*r)i>*m&tt »t t z ±mtmm -r - * * sarai- * $m^& * 

u >x^x, *<DW&Ltzm&±m9 4 -ft-tfi&frfrmizw-t&m 
m Lfz^rjisZttiij-rzz ti>x&& 0 

<dw& l tz mtz±m 9 4 •? t frifiTK^* izm-t & m m izm^^ x mmm^& z 
it:, tb±m? 4 ±mz&z fiz>fcfrm.\zm-rz>mmt. ±m 

Oft5g^-e*5EL^«riaSc*ffi L 7* /U l>^t «t 9CL 

T & =fc w 0 



WO 01/04627 



PCT/JPOO/04503 



mfcz-rzzttfx-zzo ttz, &±*<nmzx *), mmtxtfrnLx ? t-rz 
mt&ftizm%2>±m* 4 ?*m&-?z> x 9 %m&tz sm&)tz±m9 4 
zztizx*)^ ±m*'<7zmmz.2>z.t%<. &mmxfr'D®mMiz±m!&n. 

ijtMai^5 6 t±m* 4 -?m.wm5 8j n x *)%m.zixx^z> 0 
t tz, m?ztt%.v>±m*tm Lxnh^tzmnr- 9 iz^^xm$zfr%-miz 

H|-f &1f$&£#£>& bti>\z^ MUfclE^mz5-t&7£frmmm&&^WL*Mx. 
TWtatiWo Z<DX 7 \z1-zztiz£ 0> &W}&}lZ7k$~B:lzmi-2>m&Z 

\tsx£z><DX^ &frm&T-wxi>ffi&i l z±Mwmz~rz>z\ ttfXZ&o 

^JxJif, mfett^<V±mZtiW\LX&bixtznfMr- ? MU®\fctt1$L<D± 
ffl^±a*^ LTfi, ^iicoBS-CI^^L^J; 9 iz±m 

GISf-^EfSIS6 3J Hi^t&i-io 

t(±^^v^ 0 ^t, isij^L«t 9 t-r^±miz^>^xakmiz±m9 4 -f^m^L 
^f*-^*«*4»^^t± % -?-<^t-*-^ zmm-rz z t&x£ h 0 zox^\z^ \>x 

9 4 -7(0 7*- 9 £ f Uffl 1- £ £ , fflOSe* \z V T ;u ? 4 A X±m 9 4 7<7>& 



WO 01/04627 



PCT/JPOO/04503 



8 

o 

WL*m&-fh 0 f Lt, 'pta < t i>..mfcM&<Dift¥&&l l zmi-Zffim*W&L 

, & iz z <d m% l tz m i zit^mn iz m -t z m m \z ^ t mriEifiit r * -t 

S , JbE L * Hfi 1 $ * £ tz #> <D -T u y ? A £ feM L tz*f£W tz# £ 

^SKim-rsitfKfciDtfi-rs&s, mnL?zw%i±m* j •ftM^frmizm-f 
zmmzm^z. < ti>±m? 4 ±mK&$tiz>frttizm-rzmm 
t, ±m*frVE*-$.£>z>tztb<7>^r)i't s frcD^T^KXti-r&ttmr- * 
tz*b<D t\m&w * urn. l tz tmm^i. u r * * * u nfo-t * tfrm&ft- t^r^z 
m&m-t&m, mmm^mLtztfwi^t^r^^iati-t^mm^^y tr^-* 

®L*)Bsmizmj&-fz>z\ i^i^o 

«rsa±« * * ■/ * * * * . gfflsgit*^ ±« * nm Lxnhntz mn r-? 
\zm<f^xmtz*frAtzM?zmm&&ibz&m<D'j?tj: < t fc-^&sfc-g-tr 

aoif fB^s^-c^g-*- ztzuxn^-rjui* tco^r^izxtj-t^ $tm r- ? z 

&2> tz >b mm&ft t£i>iz^ «TE±«iW5e«il*#U|pI»tTW-a!I* 



WO 01/04627 PCT/JPOO/04503 



at^si: LTM**fflv^*^tci±, ffiixif i ^<D±mm^m:mm tn. 

27 i" £ ftiM * * ?#* #> OfHJHJ&# * M j*ffr»t tz±Wmmm T- 

£nM*$:Z2hl,zM&ttlt2>£ n i:LTUv>„ 
fit, ±KLfc#gB»«M*:*fflv^ =j > fcf a- * fcflH*&« £ J: <K 

mtLxa, ti>±m? J ft, ±Miz<£tix2>*frm\zm-r2>mmt. 
±m&&m#>2>tztb<?>±mftmmr-? t, ±mmmmmt&, thu-ssmizm 

94 ft. ±miz&iti2>7kfrmizm-t2>mmt, ±m&&&j&x>2>tztb<D±m 
frb<D&j&ft®Kfccx$zmztitzmm<ofe&t, rtS5g*f*rfr?*iii«:«** 



WO 01/04627 



PCT/JPOO/04503 



10 

o 

*%^o«Sfl!iJ^;r£-cii. AttCj^ LTfJt^I ^ g$tfij-f aft/fir 



WO 01/04627 



PCT/JPOO/04503 



11 

-c^^it® £f« L x ih* 1- & ¥13: t * ffi *. xmfc-t h z t &x£ h 0 

Mim±m5^gM:£ ( 1 9 9 5 ) <fc &5HI-T:li, 2 4<0±ISt'f 



WO 01/04627 



PCT/JPOO/04503 



12 

fit, 2A<D±mm$, atfifc±, ^a±, Hifc±, **Kv;K #£*^±, 

mnx$>y)^ mt&^mxii, ±m^^>mm-M-t^^^>m^xi>^^^itx 
siu:^\ ±m£fc^tti-&?kfrnm&x&z&7km*<7)m<D&M(Di><7)iz£ 



WO 01/04627 



PCT/JPOO/04503 



13 

^^m^^<Di>(D^t\m)LnhrLtzi,(D\zmh^o -r%t>-t±, &bfrc#>m, 

mxm cm&izn^ nm<Dmfc&*xi±myz-f z z 1 & < , ^^^(omrnxm^. 
Lxnbtifzr-? zmfcuk&iz&tfzr-? tm^Lxmmir^z t i>x&& 

mimii, i&ikMtTF'tmx&Zo 

o 

%3 n(±, *%miz&z±miMfcmw<nnmizmz*irmx$>z> 0 
m5ni(i. i4 0co i - i ftk^mmmx&ho 



WO 01/04627 



14 



PCT/JPOO/04503 



H6 gitiu *&wizft2>±mm&miB:&v r iz±mfflfe3c&mw:<Dn 1 ^iio 
H9nni, ±mnmmr- rtmwiztewztitzr- ?m&m (f©i) -c& 

Hi 0 0(4, ±aitfil!lfflT'-^|Bl!6«B5tC»itt$n^T'-^fllaS|g (f02) T* 

Hi 10(4, N0 3 -N<£>^ T'^^ffijK^iSE-r^ ^7 

Hi 2 0(4, ffi^&^*JtcD*^;uoffijg££IE1-£ ^7 7t*^ 0 

HI 4 0(1, ^f&BJlC#<2,±m«!l^^3feiy f t;±aS!l^5:«^^^HlO||Jfe 

Hi 5 0ii, ^^§g^#^±mii'J^^i4^a f n±m«iJ^5:^^^<7)H i ^^ife 
Hi 6 0(4, ^0^tc^^±^flJJ^Sa6y t ^±afIiJ^3tM^S<7)H 1 <D&m 

coT&m * 7F-r v o ■> ? m -c * & 0 

Hi 7 0(4, *#&^K#£±lg$J;E;fr&?)H2 ©Hi«^/Tt7D-f-t 
Hi 80(4, **WJC««±««56^tt<0#2 ^HifiC0^*^-r"7D-^^ 
HI 9 0(4, ^%H^(c#^±Mij^Sa£U f (;±««iJ^M^MOflfi^^Mc7) 

H2 00(4, ±l<7)iit^iO|#^/7tliT^^o 

H2 10(4, ±m?4 7k*<Dfc&V>M&Zm-tm-C$>2>o 

H2 2 0(4, ±»^^^%S^**±*fe^4-A*^#*^i-*0^*'5o 

H2 3 0(4, ±M*r)l><Di'?j&Jj&ZmW1r2> 7n-ft- hf*S 0 

H2 4 0(4, *ng>§<7)$ «bt3'ffe^^ifeo^*^i-rn -7 



WO 01/04627 



PCT/JPOO/04503 



15 

3cm v * -T a * « * & ^ £ $s & <*> fm * * -t m -e & & 0 

7- a (7) — m £ ^ -r h -e & -2> o 

^3 OIMfi, ±m^^^*-?^-;*t : S#v*^A£^-fr* y F7-^ 
•f A </) JM£tfj & jgffltfj £ ^i-|H -Cab -2) o 
SH3 lilt *#&^#£fE#i^#:£i!;!fc-t£ v^fA«^^tlT^i 0 

%w z mm-r z tz & <d « m <d wm 

^ H^l 0ft-Q<OY7*9 1 2tf>S£teffiJiGPS (Global P o 
sitioning System) ill 4 <DMf§\z «fc o T^ff U ±ig# 
14^ItfI«-r^±^rIiJ^^E 1 1 ^rliJ^IS^i: D G P StI 1 4 rt- M#£3l£fcfi 

f&3dii, ±MiJ$E^gl 1 WM^^ltv^ 0 »^-?J±, iUt 

fit, ±^pj^^s mi, i«io 1 6 *MmL%tfh±m. 1 



WO 01/04627 PCT/JPOO/04503 

16 

6ftZMtr$iW*fo2 0 Z<r)$km.*fa2 OZY?? ? I 2 iz&%ft ££#7 
1/-A2 U, S#7U-A2 1 ±Kfc^£ft7^7UI§2 2 2£E##:2 0 
0±Si:^7-A 2 4 ^^LT^^^n^^Jg«iJ^ffl$K^2 5 h y ? ? 1 
2±Km^ft5Hfc3£g2 2 ^?£JMJ5Effiifc$&2 5^^<b-^x.^tL^1f^tz^o%^ 

3£g##:2 o(i, ±ii eotssu^^f 7±mmwm2 st^ ^(D±mm\m2 

8 <7>mi3:^3I£*U ±a 1 6 K*j-r<&-fe > v >^*ff -9 -b> v>^BB2 9 
Ltv>5 0 ^ti2 2(i, -tr > y > 2 9«U:f^ML, #r 

gc«:K/&7>£&ai U it*^<? f7AS-H4J:9i:4oTv^ 0 

HHi^Tfgt ^J»/efflts3&2 5 f±> t#7-A2 4 0^t:7'J-tiT' 

04 J ^Fft^rfR]> o£ «9^T-A 2 4 £ -fc > v > 2 9 0±^g|5f5 O 

K3gfi!fe1-&o fit, h 7 ^ ? 1 2 <7>*£E&^ii&LT, ?£»J5EJ8iM&2 5 (i, 

X oT, -0?^J^ffllJ^ffl|E^2 5 <D±T®W}lZt & &V>> A 2 4 &IE 

^Hfel-^o fit, JBBiJasft3&*asv^$ifggjSil!l5efflte»2 5 li±# U ^jg 0 
ft£o Sot, -eo^Jt 0 ^^ai-r^i i: K i 0; 8UM5Effls}£$&2 5 

±»ifl!l5e£««fi 2 6 l±, ^7 3>f(:J:t)itt^iH s -t^, $ 

^f^-cti. h 9 ? * i 2 coff^cfim^i2 7 2 

7(2, AC 1 0 0 V *£«El&m«-C*D, ±««J££S« 2 6 

it2 2 afc^ett**.* Lttfflt^o 



WO 01/04627 



PCT/JP00/04503 



17 

Mftizt i> %iX±*£Mmi-Z £ £i>iz, -t: > v > 2 9t±i^>y> 

o 

3 il W±«t»SAgB3 1 tcJitgLrtgttib*L"rP3^^Wf®**^^H^§ < 

^^$2<7)±tM3 2 f^2^±^!A^3 2 £&Mg&*t3 3 
Tl^tt «bti±^(C(i v-r >^ 3 4 **K»?ft»t?»^**3 ^±^a:A^3 5 $ 

3 ^>±^KASI5 3 5fc-fc>v>^SB29 ttt KTMU(4f£&1-£:fcj 

3 1 imFimfmr-m^immmx^ m o±+;i;Ag&3 1 ^mist-cis 

lt<b*Lfcf&2 <7)±^fl:Ag|5 3 2 «WRMT**^o lot, ±»«!gl|g|5 2 
8 (i»f®^B&R^^^:$rMiJ Loo±^?r5itf ^ t Ic^r-So fit, Brffirin&R 

Sfc, ^10±^IAg|5 3 1 X ^XMmZtltzK\±±.%Z(DZ:£ < B&R^-C* 

4 lt:^t <£ •? lZ y g2 <^)±^KAg|53 2 , i3^)±^M3 5, fl4<7)±^ 
JTASIJ3 7-{iv>i*ti<>^ 1 w±tM3 1 <T>feffi£*.> 7U2 9<Dmm* 
fe^UL 1 X i)±i:fitUv>^ 0 ^oT, -te> v>^g|5 2 9<DmlZi£2> £X 

rllJ^{iT*§ &v> 0 ^Z\X\ ^4 <D±*MXU3 7 ^TffiC!i^W3 6 
it, ^*i£T*R^£rav*Tv^^<ajlSgB£¥£K-r<& J: 9 (;Lt^4 0 



WO 01/04627 



PCT/JPOO/04503 



18 

>-9-te*rt!HU 2 £14, 4»*Uifi0^^t £&±ifsm4 0 S:Mt*CCD*> 9 
4 3 tfWfbft, %<DC CDA> 7 4 3t* 7 -Hiftx*- * *Wl®l1t 2> £ 7 K L 

4 4 fci£*ttft^Ra*ft*W£1"*j£*^#£ft7 r -T^"4 5 7$ ? I£t7 h tlX 
o -fc>-*1&ittffl&4 2 OMiilctiBS^fflTt^ t W<4 6**IS!»te»*L"Cv»« 0 

4 6CJ: 0^^tLT±m®4 0 *JRHti"* «t 9 

/<4 6 (ijteEia»fcj3!m$*irt:fttf>-5 *>, iTO:fc<«ft*£T~& & 400nm~90 

0 nm^gMt iS^n^O^ft^-e*^ 9 0 0 nm~ 1 700 nm£)$E 
g&4>ft*£-tr4 00nm~2400n m<£>$::gJ£ Oft £igi§ $ <fc ?K 

-5- It, ftftftitMlIt 7 r J 4 5 (i^n^tOtftS^-C** 9 0 0 n m~~ 

1 7 0 0 nm«it(7)^^^)R*t^o Sit, TOII£7 7'f/M 4 11,1 
Wfflft? 7 4 6 in* h t tz^t<DKMtft 7 nr«*OiKSi*-e** 4 0 0 
nm- 9 0 0 nmO«tO)feW^^J|Xit^o 

*fe±K$Sffi1-<&;3fc7 7^/<^3 - K^*«S1-*iSa^--^ 4 7# r f£l7<b*T- N 
^^-7--^ 4 7tvr/^34 fcOWK:tf*:'^*fl^fc#SM 8 tfWfbtlX^ 

^m£*L& 0 ^*^-7t*7fe7 7 ^/n'4 5-CJR^$tL^±»®^t>OR#t^£^j£^ 



WO 01/04627 



PCT/JPOO/04503 



19 

frftfl"C\ "BTMfSitT'fi 400nm~900n mOfS«t2 5 6 f- -V 
iS**1-®*iJTM± 9 0 0 n m~ 1 7 0 0 n m 128ft> * ^7&*|bJP#H 

(?*#5£) ^^^^ftSiJ-r*- (ftifl!l&#) *&5£U *<D*7'fHZ&^S 

o 

JS"f -5>o 
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ztzibmwmmwL&mub 5 \z5-z_%> 0 fit, ±m j t>*rsfrt>&t)2ti2>n 

S^K, ±^«0^g{±, GPSii5 1 fcfBx., fiL/:DG P Sis ^£8? 

lt^±m^-^ 7°£{«U ±m-7-> ^fS1t^ 5 2 tcfelfl-f £ J: 9 K&oTv>£o 
&v>U MO, F D^P C iJ- b**<Dm(Dftm?,W.^&LXi> BL^o 
C9#m«ai§|5 5 6 t^it^kHiU5 7 U ±SHr >^ S h itit) S ti& ftifiO 

it, #M&ms&5 6 -cism^tL^^^iti, #&<7>±i£t^7l&SUS&5 8 

9 ^ ^(4, mfctt&<D±mmzm%Lxftbtitzii 7 -<7>mi%r- ? izm-zs^x 

tz*r^t s &m*tmr-? *n&tz&mtM£i1*z®:7z.-f2>o ^-f* 
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fit, Bfm^mmue ±^-fe>^s^"btfii!Hf^sgi5 5 5ic^;t 

SHAffigB 5 6 ^-g-TKJt^tb^ 5 7 K#x. fbti^ftrlijT-*- * li, ±m? J 

&K#^<9i?*!lfciftiB*i-*o if, ^TfcJtltttigfl 5 7 fdU 8 5 0 n 

mtci5tt*RI**^^^v>T#7Klfc*:^"t*o f 4fc*>, 1 8 5 0 nmli, tK 
<7)^TO<7) 1 of* 19 , f&to(D&% Z&fcit<D±mWfr b <DKfftJt<D 7 1 8 5 

-Wl± 1 8 5 0 nmi:, -t <DWik<K 1 * tz \±$kmfr<VWL&(D3tf& 

«*$MtHI = (x-m) /<x 

0. 5—1. 3 fSJ^) hftiK #7KJt^&v^<7)(i-^^^^^^iE ( 
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. 9 6 8 £&&o - *U; <£ <0 , ± 5 %OffiJgT-^7KJt : Sr^T^ h 0 
y =- 3 9 . 9 x + 6 4 . 7 

— R 2 = 0. 9 4 0 
y = 4 3 . 6 e _1 - 051 

— - R 2 = 0 . 9 6 8 

fit, ZV&tbtz^Tkit y *ftse»5 9 fc&So 
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f-^GI S x*- *fE1t£|S6 3 t3fS1f{S#$-tt-T;lo£, fOffif L/:G I Sf 

n^o-rv^o ^co^^(7)G i s r- ? zm&ft-rmiz&mKitLwmmt, -7- 

i --e±mttPJfflT-*-^ iz-D^xm.w-tz t\ ^9@, Hi 0 HO «fc ^ & 7 s — 
* >f 7«»I«5 8 , #7kJt*£tBg&5 7 frbH-k.bti*>±m* 4 7t&fcit<D 2 o 

u mM-tz bwtfL&ztitz* b\z*tiizmMttVbtitz&,tjm<D*: 

9 b(i> ^fijfttncgt&i:: J: 0 4- A <b *ifc±!B 4 o©f- ? K£o*v*T A^JffliJ £ 
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ass 9(±, 5-^btLtzmmz&^^x±mtfmmr-*mm&6 oizfamztitz 
T-~?>i>zmmL, ftg-tzmnztbrn'tzttbiz, tits-tzmmz^Lx^ 

Z) o 

<&&*>nmm*>*)-zm'%LtzmGiz\i, ®-®<D-r-<x^B9m, mi om<v 

t\ f±if[ if 5$; * * x - * Steffi $ tLT v» 4 

2>ftmtt&¥F&nm<ottMr- 9*t*), nbtitzmmmmizm-D'^xtefeLx 
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A + 2B i • e x p (Ci • Y i) 
iz£ *)j£tt)btiZo dd-c\ Y i 11, MX i 0-^«5"C*-5 0 

sci i:j&*T#£ 0 Bi, c ill, ^ti^ti&fkr-b <o , i^at-iiiiii 
<b 3 £ t & ± ^ tc & o T v> & o 

o£ f), i=l©^ll, B 1 , CU, ft«!l^f^®T*^L^^S8 2 4 n m 
Ki3tt*£|*#*^-#:«4HtK «t *9#tti^^/cft, i=2<^)Uli, B2, C 
2 fc, ftaH^CD'e^L/c&S 1 2 8 0 n m C i3 It ^ Elf jfel^-^^f i: J: 
«3*|ffi$*L*:te, i=3«^l±, B3, C 3 fc, ItiS0^#(D"C^ Lfc&fi 1 7 
6 8 nmK£tt*R*tftft^-#:lfc$HSUJ: 0 Itiii $ titzm.V>®M #£fcA£ 

JnUL^i^ **e>*N0 3-N«iKoii-c**o 

±BB^C«t 0**^:NO3-NaiJK Oflti:, I^ON O , - NrlJg ( 

iB95gfll) (DttmZ&Z mi lm (a) <DX 9 i:^o/;„ 'Eltf»<b91<btf*fc «t a 
tii?Ei^±n*ori5 0 , &^$:R 2 i±, 0. 9 0 3 fcv^&TMfcwfcot 

#W^A, Bi, C i O^^Oft-^. tt-iM^fc LTf3:5E$:Jx& 3o(Dlf^I 

mn-^zx o^*^No.-Naus oft, ^^^NOs-NftJt cm 

5611) f&l id (b) oi^iofco B^feitMiTi: 

, iU2M&±KmiX& , &7E^$:R 2 ii, 0. 7 3 2 t i/^jg^#C,a/: 0 

Os-NiftJS ^Uttf* i fcj&»ofc£ t Kf£^*U£\ 'NOs-NitEfcit 
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izi*. Hi oiac^t J: -? & — fr&frbbz^r frizz y) ^«6^> £ ttf-cz z 0 

fit, i + C^t^J:?!:, ftfflflr'-* X K£o*v>-c*i£>£ Wtiz:#:fi&5HI Y K 

o^-r^m-ft^ ltv^ 0 mmima. 5 7 izr±t^^^ 

J££>*BKI£3*& ^1 21 (a) <» X n \ztt ^ fz 0 9§ h frta X n fc, (i 

(?Ii:i$±^oT;fc ^ &^#gfcR 2 (i, 0. 9 8 0 tv^^'#t,tL/: o 

0#&<7>itt^ ftffliJ&#£ LTlS^^tL^^ft^l 8 5 0 n m£H&£ 0 £ h IZ 

imtS7ktt<Dffiffl*&z> mi 2m (b) oi^c^o/:, ®7^<bi£^& 

> &*&J)m^Mm<Dm&<7)n®:7£R 2 li. 0. 8 0 9 ^K^^v^i 
<7?^§^<7)fi^^R 2 {i> 0. 8 0 8 tio/: o 

zbizttz, mmyo&#mztim-t&t§;&iz\±, ^it^m^mm<o^itm 

13H1 (a) IZTjk-T X ? %Mfc&%:*mh1X^ fi&£R 2 fi, 0. 8 8 6 tUo 
^TKtt^i^'JffliiilOil^ii, ISHinmi3lll (b) itZTji-fX ^fflO^m 

93 1- &<> $i4i, hi 5 unc^-r <t -5 ^ if, ±m* 4 7*i±gi s frhxti 
-rzfr&frinm-tz (stDo^u, Gis^ib^fs^-Fw 

I Sr-*&m.W6 3 £7?-t* U **JS1-*G I S-7'-^mfti!i$tL^:±«^ 
-73. GI S*^A^L^^ (Xf 7 7°l^RIJitNo) £14, x-r 
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v73i,zMU\ v-a7K±8N zrZAJj-rZfrSfr&mM-fZ ( S T 3 ) 

0 fit, vzaT^^tii^Cli, -7 7° 4 Kg*, *sf£#ri ? A#L 

7°5 Hil*±tg^ 7°gtmm^- KKI£5e1-& 0 0^19, i-fiJjiJf-*-*K& 
& X o IZ & 2> o 

±l£?)«fc 7 i-LT, ±iH* >f -fcoxti^- K (G I S/v-a7ViU) ifi 
9tfeZtLtz%bii* &Jkit&£®ntM-r2>fr : £fri:$m-r2> (ST 6) 0 fit 

wo, mm-rz (st7) 0 ttz, smnm-rzm&izit^ smttm*- kicis 
fc-tz (st8) o o**k nmir-? tc^o*^. ^-7jcjt&£b§&5 7 ^ Y^fi* ^ 

>k^X', v^a7;PA^^6 2^«b#^^n^ftiiiJ*t^#14^tft?|ii^^:^)T-* 
-rZgliWZ (ST9) o -OT.ir,y yg^Mi:, ±ISL*:±ig^ 

^li&<, fiE^coji|I#T*HlTPlfg-e^^, 0 f LT, ±m&t&Wtf5tTLfz%hl$ 

1 0) o 

*1% ^it^±^^ y^gi&ftfl^e- KT'^^^s^^^JWfi-^ (sti 

^&it<7)Wi&lzii > KMltmiz&^^xM&L (STI 2) , ±m? -f7*Oi^ 

ki±, m.m.Ltzij "7 -mmz^^xwcfc-t & (sth) 0 

±ie<7)J: n IZ LTXy- v 7° 1 4 f XtD^M^Wft-f Z> t , ft$J L <fc -? <h-f^>^ 
*Ci5lt^»4o(7)A^-r'-^ (±fg*>f7\ Hr*Jt, fHJ!iJ*m#1££, ftiPJj^^: 
) ^^^tL^>co-C, ^^f|55 9 ii^mi^o^T±^ftr|lJfflf-*-*faif g|$6 0 
K7?-tr*U #)S-f £ft$J£#£ ^T-'^^fl^fcbi- (STI 6) 0 fit, If 
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x±m<Dm&*nm-tz> (sti 6) 0 fit, ^o*J6£±*g?>#i£^ st«w 

JfejawftffitilfR (G P Sic J: *)i£tbZ) Hatitf^'^^ilv^ W 
5 OtML> ±S|v y yffilgSR 5 2 JCge«-t4o :<7)^Ty/l 1 ~ 1 7 J T* 
stiM&T (i§3m> H*tf>^:«*fHfll) i *) M Lnft i" * 

o 

fc, h y? 9 ^umm*t-t\ ±mmfcmw:*iZ7 o t mists tm&ft-^^r^ 
^7 o 1 1 i> izmWiftz&Wizitx i> frthte^o mu, mmiz±m<wt$.zn 

LXMtfLX&X^iMZ x v^ 0 
■e-LT, ±««5e«*fr7 0 fc±«iW5fe***B2 6' WCIi, * ft fan 

iw-r*m-TWt«*4aaas 55^ -e- wthsoit iR^asis 55*^^ $ ft* wmis* 

ft^GPSM5 l&tfn* ±m^y -fftj&Ub 0XYtWLZ1xtz±m-? v 

$?,(:, ftiUJIf fft&Slffi 5 5 l,zttLXmft^frb&m<omm$r^Z5-z-2> t2 
^7>7y-/^^7x-X^73L ftlllHf 5 5 OftiiJ^*^ S:^. 
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5 6 t±&fi 4 ?mm5 8 ttitZ&Wl&lZifribZtitbVttlttitmUS 
«SiiTv^ 0 i?t, Hfflftti* 1 , G I S f-- 6 

•r- * ti, ±a-t ^"9" S ^ <bft$iJ1f 5 5 Z '&& L X ±mm7E%zW*fr 7 

OfflifribiUg'r 7 jl-*SB7 1 , 7 2 £^LT#x. £>*i& 0 S/^fHW^jS 

5 5 ^r^i-- 4: & < B&£HS<< >*7x-*g|57 1 §:^Lt4-i i^:^ 

Sfc, &5eSIS5 9 T'i&jE.Lfzatm&flFt^rA'l*, MMm 4 > 9 7 * - X ft 7 
1, 7 2 *^LT±a«mSSfi:£ft;7 0 Kfc&Sft, £ f> KfHffiHf ^SSB 5 5 
$:iMT±I-b>tS KI£j£$*i*o oil), *JBlffi-eW\ tttlfltiMR&SeB 5 5 

* K , ±1 6 L m 2 o mm <r> MB <n & S £ ffl #S&9! \z # * ft ifiij^ o 

mi 7m, mi 8 una, ±»«03E^e*^7 oco^itt^ 

^Uv^ 0 RHU^i" J: ■? iT, ^ > ^ v > > * 7 x - 7.ft 7 3 t> 
Tft-aiJ^, tfiH»*#tt£ (ST 2 l) o iot, ftiflJIfm^Sft 

5 5 14, %2> 2 OOA^J-T-^ £^tIDt£o ±«-t > -9"^ «b ^TKJt 0«E»& 

H Of-* ^^tf-T^ (ST 2 2) 0 :Of- * t Ltli, 

I(0*7-I^^WI. (ST23) o ?"bi:GP Stt5 1 S-fflv^ MEO 
1£fi1ffR£A^1-* (S T 2 4 ) o 
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^ttflltc^lM-r* (ST 2 5) o ftffilflfctiG I S-f-^*jpJfflLJ5rv^ 

<£Ki±, ttbxmh* < xi> x^ a 

-rz> (s t 2 7) « 

fit, ftmmm&mu 5 5 rs6l kj: •? db» -t ^ -9- s ^ m 

*$*t4tfffl!lf'-^*S*t, -t-f ^tcgg-^v>T±«ifftt4-**4 0 fit, GP 

zfttiL-tz (st 2 8) o ttz, uttbtztfmmnmii. mummuzmzxnu 

CMtSCt^-C^ (ST 2 9) o fit, ±ULtz-&<D$imZ£:Xmt 
WtiLWUZttLxntf-rz (ST 3 0, 3 1) o 

Xftn «t o \z Ltztf, *mWltZtHzm.2> Z t ii& < „ Tfcfr-t: £*K«fc *5 $E 

(i&<> S&W, <k^W-€-0«0#ttWfit«uafe^v>T«tfJf Sii:** 

mi 9 an, *%W(D%\}<DnM<vi&mz7jiLx^z>o *mm<D3&mxa, ±m 

2 6 14, ±t Ltil^-f ^^jt^fILTv^ 0 ±ig* -f ^:o^ti 
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) tmm^±m^m^$>^>o mr#»itt±**-c«»at, mmi*±m<Dikj&v&m% 

& o 

£-ftl 2 ^^^IC^^tt^, ($2 1B#I) , 

^±^#(iEMI (Electro-Magnetic Induct ionmfi^ 

m^) ii^t-srot, em i zmmLx 4±$-m mm±&, m±&, mm± 

Z> <D T% ±Hfi 4 *#gt £ E glj i" & It r *> & £ o 
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8 b tzmnzo ztuzxt), m±m? * -frnwrns s a<Dmjji*, tK^4^ 

m&57' &2±m? 4 75 8 b <D&lJ*&:fcU5 9 tc^-x.* J; -? Km 

Wftm 5 8b tf±m 9 4 -7WM\U 5 8 ICttJfcl" * 0 

, «05e-r*attO&gOA;&*£t;J\ ^*UC*o*^T G I S ^ifi'ltS 6 3 £ 

T^-t7>t> *ts-r * g 1 s -r*-^ tc»jw$n^±*^ 4 -JzwLnir&o 
m&v&wmwLii, i-wiix*Ltu^L, g p sis® 5 1 frh&mm 

5 8 a, 5 8 b OV^-rtLtCiSV^T tigfflT-§ >So 

-e-LT. ±«-t>-9-S* f e>» 1 >f r»SyfflJ5 8 a 'Mi, EM I ^Mftr-* 

0 jE«|UH, ftrliJx-^ x 1 l±#«&ajgB5 6 * Z Kis^xm 1 ± 
» * >f 7 s Sfeft) » 5 8 a -C»«lJ 4 * Htfi:- 5? 4: #«* * tt-ffi i" * J: 9 4: o T 

1 £ffiv>Tffi^±tg* 7° t 0£ife5£1-&o :M£ftKW\ itilflf'-^x lri*±Sl 
&<&<9, < *-7-*rt*Jffl< LT> -f * * £ 
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1 ±*&* -fm^m5 8 a «fc 9 \Zta2> 0 

fit, HI 1 ±Jlt* 4 -frnwrn 5 8 a T'li. §tt^o7t:7- -x/-?7-X^ 

is # , LtzT ? (Dffl. £ KttJS-f * 7 - V 7 - * ^ ^ h t*<DiM 

&o L Tx >1<7)J:9 t:lT^i6^±i^'f 7"t 0(i, Tfc^i^ajgfc 5 7' t m 

v^i^y (i«±^, m±&. mm±&, ®±&<D4frm) t o 

J:^l:LtU^^^J:v^ i"fc:b^, EM I *»<b**U£*KE CWJOT? 
* ^OE Cffi£TIE^Il^KftA-f £ <h UJ: *K fA±^»«-*i6^o 
tt±^f= 2 2. 8 + 0. 1 3 3 XECf 

E Cm= A +^^Jg + fAg^i 
OHM (Ali5£&) frh, n&Ztiho 
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mmt±m(D^m^m^^o fit, £-#wki±, j^T^^-r^s^^^f-r^ 

o 

JJzr-mi$L (RGB) ^<b±m^fe^r, ^Jg, fe*§?5 3 ««(<7)1f 

o i-^^b^^ mm±&&frb, ±U4 -on ? j ■7<D±m&<nm.mrfmm, mm, 
zwm, mm, feffii3fe^^LTt#<btL^#m»^\ t<D? <i -rnmrnizm-rz 

, to umo tco (4 mm) ^m.^t>^ttz^$ti emm^^m^if^-r 

tot, ±m j ty*rsfrh5-z.htiz>m.w\r-? x 1 {±m^h<DK^sit^-<? 

Yfr) ^ffl^T7lc^»w (3^>^fIS) SrfHIJJ-f&o w=h (xl, tO) K 

o£ , 7Mi> ^^fllt^^ft 1 4 5 0 nm^^'L^ L fc# £Q£J|X-f & o 2 

J£31ft<7> 1 4 5 0 nm<7)5£S£> tRK J: £ n«<7) ft x. (f 1 3 0 0 nmORIt 
ft&E&£vM2^3£Jg^*££gft3fcJ^ 0Sbfcj£ = 1 og (1/R) R:K 

o 

±iti? -f 7l»SiS5 8 a -C*a6^*tv^±^^ ^ y t 0 <7)*BHS ^^^Ttzr- - 7 >)\< £ 
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m.ytmrf*£ < fit, m-±m? * 7x&<?ri>, mm-r *> ±mm-h*i% 

Sfcir0*-C§&o ±*ISO IH£i?> still (i. U--*f 9 W >JH4t 

„ tHM*fl=IS:5£« 6 1 ^\ ±m*>^ S izJ*z.Z>Mmr-- 9 C Z&ibZ t ti> iz 

{Mr-*-* C, ±^HtffllJM^T ? ^m(iDB c t DBm^^lliHJ, 
m = D B m (w, t ) 
C = DBc (w, t) 

mmizm^z-tyy-nm't&ftzmm-fZo z<d£i \z Lx&fcztitzwjft&i* 

<Di> tX&btitzmmr-* x *®M-tZ>tzft<D'*7 * t LT, ±igft$ijffl 

-r mstt^r^r^jt rttai*^ c^t^o ( 

-?-*LUJC&i:T±«tfffl!ffl7'-^ffi«fflJ6 0 c i:±«*f^ 

mfi^^^o 0!lx.tf#^/$il^& fc*<0&te&#*±SI 
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fit, Hl^^fflJJ5el3|^LT(i, ±SH:>"9-S^t>m*$tL4ftffl|T'-^*ftU 
»flt#tea»5 5 tc-^x., $IJ$Hi#BQ ! 3S& 5 5 Til, ^5 9*^^/: 

^itGPS^f 5 lJ*»e»»t>*i.*ttfllfll«4:±*^yyftJS«5 0C4i., * 
< ±££#14 SrftifiiJ-f * £ £ **T § & „ 

s<?Y)\>) zmfc-rz (ST4i) o nbtitz±m?tx'<? h ju mmr-*x 
) \z&fritkmij£tb&tztt><D&ft<D*rn>3: (±iftiffl^f^m) *»/hu 

1&fri&%.(D4R(Dfr1fimZftl&-tZ> (ST4 2) 0 d itffi^S^f 

l £ n# ico v> -t* i *<D±m ? <i -ftf^m zti&m-t k i± , ^<D±m ? 4 yic 

£&46£ (ST43) o JLftWcti, Xf77'42WM 

<7)^#^ia (±»#i4-7 7 yMAP (r) ) *<r>fo<Dfri6mx^ & 
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<7>/&^tt^5H7Ht (#JM) (ST 4 4) o fit, &±m-*>-7V 

S T 4 5) c 

^ratLtfit^ (ST4 6) o $tz, Z. (Dt&JE Ltz±m*r^m X 

Bt^T'^^n^^^i-^^ii^T'i^o .i^^jiifi, mm.%±m 

> ^ 1 9 IilH:^L*:=£fi£^:£t U Wm^^W: 9 0 ^ Wf fz 0 Z\<D 

^ot, ^-rmmmm^Ti.zut^x^izm.^mimm-r^zt^zx 
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±m, mvtm, nm^Mt^Wi^^m^m^n^^^ t&x 
tifzsfmgi&izm^z^ t^^Ltzi^m^m^mn 

-t & mm * mm k nm-r z mz z & c t \z % & 0 

z= a (Ym-y) : Ym- y tf]E<7) £ £ 

0 : Yra-y»W^ 

- Ym(i±m#14^y IC^iSI-^ ill^iT'^^o a ii Y m - y 

mmz±.®z>z t zwiki-ztztbitz^ ii<?)#tt(:$t:T, ^^^xmm^ti 

*Iz £^&*Mcft#-e§;£ «t 9 izm$ka t &is&^ 0 

mmtzTF-ri o ±«-^ yieit^ 5 2 KisnstL^ig^y (^nfc-^ 

7°) :MAP (R) olffgisiW^S (M^^^m^^^^tifeflE^^o 
^^e^fflv^T^-+f^A^J-T^ £ ttfXZ ho itz, m 2 4 iC/Tt J: izm 
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*iff&£*rl-£o £*ui, f&*&£. fpl^, 3§3^, 3Mm, mm- 

zfrb&zmm&&, j&m, %it, mm, &&mm 
mm, mmm, mmm, mm, mm, asi^fiBt^tr^-c*^, 
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si«dtti, wz.imm¥i 1-31359 A^AmizmTFZtitzbwzm^zz 
6 *£t-mtLx±mm^mzm&&^tm*mLtztf, c\<Dmit 

SX'ifrtbhntzy = f (m, x) * ±«#t£4I y i: , § (^)±ill 

^gOfigR (GPSM5 1) <7>|&£^<7)f|$jg+hwc-K^fi It, -fr-At- 
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hLtli, tfijx.tf> £^1f#, S^l-vt 0 , JR^H^, ft*lij?r£*l, ±f^»)*&# 

ho fit, &mm^^xmM-?2> &T(Dm } ox&2>o ^.m&ftit 



WO 01/04627 



PCT/JP00/04503 



42 

, ±«iM££8Kt2 6ft<D&m±m?J ^mW5 8, 5 8 a, 5 8bf^ 
f-^HfiSLf:CD-ROM, D V D & ^©Eft«#* L, 
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ztizz lomm-ezzo ttz, cd-rom Yyjftttmtmmfon^r-? 
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